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ABSTRACT

An improved mechanism for moving a Wiping/raising insert
of a suction noZZle for a vacuum cleaner is described. The

suction noZZle comprises a base plate. The mechanism for
moving the insert comprises an operating pedal and a frame
for supporting the insert and for bringing this insert from a
?rst Working position into a second rest position. The pedal
is rotatable about a ?rst aXis of rotation and the frame is
rotatable about a second aXis of rotation. According to the
invention, the ?rst and the second aXis of rotation lie in a
plane inclined at an angle a ranging betWeen 80° and 100°

With respect to a plane of the base plate.
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MECHANISM FOR MOVING A WIPING/RAISING
INSERT OF A SUCTION NOZZLE FOR A VACUUM
CLEANER
[0001] The present invention relates to the sector of elec

tric household appliances for cleaning by means of suction,
such as for example vacuum cleaners, electric brushes or

so-called multi-purpose hoovers, for sucking dust and/or
?uids and/or Waste from a surface. In particular, the present
invention relates to an improved mechanism for moving a
Wiping/raising insert of a suction noZZle for these electric

household appliances.
[0002]

As is knoWn, a vacuum cleaner, an electric brush or

a similar electric household appliance for cleaning by means
of suction comprises a suction noZZle for sucking up dust

[0007] Different mechanisms for moving the Wiping/rais
ing insert are knoWn. In particular, mechanisms Where the
pedal, pivotably mounted about an aXis of rotation thereof,
causes rotation of the insert about an aXis situated in front of

(or behind) the vertical of the aXis of rotation of the said

pedal.
[0008] The knoWn mechanisms of this type have various
draWbacks. Firstly, they are someWhat noisy to operate. In
fact, the transition from a condition Where the insert is raised
to a condition Where it is loWered involves overcoming a

tooth and therefore results in an annoying clicking action. In
other Words, the movement of the mechanisms is far from
What one Would call “?uid”.

and Waste from a surface. In the ?eld of electric household

[0009] Secondly, the Applicant has found that, in the

appliances, a suction noZZle is generally de?ned by the term
“brush”. For the purposes of the present description, there

knoWn mechanisms, there is a not insigni?cant amount of
Wear in the Zone of contact betWeen the pedal and the frame

fore, the terms “suction noZZle” and “brush” or “vacuum
cleaner brush” are considered to be substantially equivalent.
Still for the purposes of the present invention, the term

Which supports the insert oWing to the high resilient recall

“vacuum cleaner” Will be used With a Wider meaning so as

to include all the apparatus, for professional or domestic use,

Which perform cleaning by means of suction. Therefore, the
term “vacuum cleaner” Will comprise a vacuum cleaner, an
electric brush, a so-called multi-purpose hoover and a steam

supply and suction apparatus.

force.

[0010] Thirdly, oWing to the abovementioned high resil
ient recall force, the user of the knoWn brushes must apply
fairly high loads in order to loWer the insert so that it is in
contact With the surface to be cleaned.

[0011] Finally, the Applicant has found that any knocking
of the brush, for eXample against a Wall, in the con?guration

[0003] In general terms, a vacuum cleaner brush com
prises a base plate Which is shaped so as to have at least one
base plate channel open toWards a surface to be cleaned and
a curved suction duct in ?uid communication With the base

Where the insert is loWered may cause the latter to jump into
a position Where it is no longer in contact With the surface.

plate channel. On the other side (outlet end) the suction duct

problems mentioned above.

communicates With a suction tube by means of a joint.

Usually, but not necessarily a covering body is ?xed at the
top. The suction duct is usually integral With the base plate
or the covering body.
[0004] In order to perform hoovering of a substantially
rigid and smooth surface, such as a ?oor Which is tiled or
made of marble or parquet, the brush must be slightly raised

This annoying draWback could be overcome by increasing
the dimensions of the tooth, but this Would accentuate the

[0012] The object of the present invention is that of
overcoming all the abovementioned draWbacks and in par
ticular providing an improved mechanism for moving a
Wiping/raising insert of a vacuum cleaner brush Which has a

?uid movement, Without clicking actions, and Which can
therefore be operated in a more silent manner.

from the surface in order to prevent it from “sticking” to the
said surface oWing to the vacuum created by the suction
system and in order to prevent damage both to the surface to
be cleaned and to the plate of the brush. For this reason, in
some knoWn suction noZZles, a special raising member
comprising a Wiping insert is provided. For the purposes of
the present patent application, the term “insert” Will be
understood as meaning a bar provided With bristles (gener
ally synthetic or consisting of natural horsehair or metal), a
strip of rubber or plastic, a fabric-lined strip, velvet ribbon,
felt, foam rubber or the like. OWing to this special member
it is possible to provide a Wiping as Well as raising action in

[0013] A further object of the present invention is that of
providing an improved mechanism for moving a Wiping/

order to ensure more effective cleaning of the surface.

integral part of the present description.

[0005] Since raising, and likeWise the Wiping action, is not
alWays necessary (the latter is not required, for eXample,
When a carpet or rug is hoovered), a mechanism is usually

envisaged for recalling the insert into a position Where it
substantially does not make contact With the surface to be
hoovered. The same mechanism is able to bring back the
insert into contact With the surface to be cleaned if the user
should so Wish in order to make cleaning of a substantially

smooth and hard surface possible.

[0006] The mechanisms for moving the Wiping/raising
insert are generally operated by means of a pedal projecting
from the body of the brush.

raising insert of a vacuum cleaner brush Which can be

operated by applying a relatively small force on the pedal
and Which is more reliable than the knoWn mechanisms.

[0014] These and other objects are achieved by an
improved mechanism for moving a Wiping/raising insert of
a vacuum cleaner brush according to the present invention

having the characteristic features of the independent claim 1.
The dependent claims de?ne further advantageous charac
teristic features. All the claims are understood as forming an

[0015] According to the present invention, an improved
mechanism for moving a Wiping/raising insert of a suction
noZZle for a vacuum cleaner is provided. The suction noZZle

comprises a base plate. The mechanism for moving the
insert comprises an operating pedal and a frame for sup
porting the insert and for bringing this insert from a ?rst

Working position into a second rest position. The pedal is
rotatable about a ?rst aXis of rotation and the frame is
rotatable about a second aXis of rotation. According to the
invention, the ?rst and the second aXis of rotation lie in a
plane inclined at an angle a ranging betWeen 80° and 100°

With respect to a plane of the base plate.
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[0016] According to a preferred embodiment, the plane in
Which the ?rst and the second axes of rotation lie is

substantially perpendicular to a base plate plane.
[0017]

Conveniently, the pedal is connected to a ?rst aXis

of rotation and the ?rst aXis of rotation comprises at least one

projecting tongue, preferably a pair of projecting tongues.
[0018] Preferably, the projecting tongues have a thickness
Which tapers toWards the free end and have a terminal edge.

[0019]

The frame comprises a guide inside Which the

insert is seated, a second rotational shaft, brackets for
connecting said second shaft to said guide and at least one
engaging surface able to cooperate With said at least one

tongue. Preferably, tWo engaging surfaces are provided for

cooperating With tWo corresponding ?anges. Each engaging
surface eXtends betWeen tWo brackets.

[0020] Preferably, the frame comprises holed plates coop
erating With centring pins of the base plate. Conveniently the
mechanism according to the invention comprises resilient
members cooperating With said centring pins and With said
holed plates, in order to keep said insert raised in its rest

position.
[0021] Preferably, said second shaft of the frame com
prises tWo shaft sections. Conveniently, the ?rst and the
second shaft are pivotably mounted in respective holes
formed in pillars on the base plate, the second shaft being
also pivotably mounted on further intermediate supports.
[0022]

The ?rst shaft is substantially in the form of a cam

[0036] FIG. 10 is an aXonometric vieW of the pedal and
the ?rst shaft;

[0037] FIG. 11 is a plan vieW, from above, of the pedal
and the ?rst shaft; and
[0038]
shaft.

FIG. 12 is a side vieW of the pedal and the ?rst

[0039] A suction noZZle 1 (or brush) 1 for a vacuum
cleaner comprises a base plate 2 and a suction duct 3.

Generally it also comprises a covering body. In the various
?gures, the covering body has not been shoWn for the sake

of clarity.
[0040] The base plate 2 is shaped so as to comprise a base
plate channel 4 Which is substantially in the form of an
overturned “U” open toWards the surface to be hoovered and
With small openings 5 at its side ends.

[0041] The base plate channel 4 is in ?uid communication
With the curved tubular suction duct 3, the outlet end of
Which communicates With a suction tube and a suction

system (not shoWn). Usually, the suction duct 3 is integral
With the base plate 2 or the body (not shoWn).
[0042] A brush 1 With its base plate resting directly on a
surface to be cleaned is able to suck up dust, Waste, ?uids
and other materials from a substantially non-rigid surface
such as a carpet or a rug. In order to hoover a surface Which

is substantially smooth, ?at and rigid 6 (for eXample a ?oor
Which is tiled, made of marble, parquet or the like) it is
necessary to raise the base plate 2 so as to prevent it from

shaft With a central crank.

“sticking” to the said surface, With consequent loss of the

[0023]

suction characteristics and a considerable increase in the
force required to move the said brush. When the brush rests

The present invention Will become clear from the

detailed description Which folloWs, provided purely by Way
of a non-limiting eXample, With reference to the accompa

nying draWings, in Which:
[0024]

FIG. 1 is an aXonometric vieW of a suction noZZle

according to the invention, Without the body and With the
insert loWered in the Working position;
[0025] FIG. 1.1 is an exploded vieW of the suction noZZle
according to FIG. 1, Without the suction duct;
[0026]

FIG. 2 is an aXonometric vieW similar to FIG. 1,

but Without a suction duct for greater clarity and on a smaller

scale;
[0027]

FIG. 2.1 is a side vieW of the suction noZZle

according to FIG. 2;
[0028]

FIG. 2.2 is a front vieW of the suction noZZle

according to FIG. 2;
[0029] FIG. 3 is an aXonometric vieW similar to FIG. 2,
but With the insert raised;
[0030] FIGS. 4.1-4.6 are cross-sectional vieWs Which
shoW the mechanism according to the invention in several

con?gurations;
[0031]

FIG. 5 is an enlarged vieW of FIG. 4.6;

[0032]

FIG. 6 is an aXonometric vieW of the base plate

alone;

[0033]
[0034]
[0035]

directly on a rigid surface, there is also the risk of damaging
both the ?oor and the brush. For this purpose, it is knoWn to

provide a special Wiping/raising insert 7.
[0043] When the insert 7 is in its Working position, the
brush rests substantially on the insert and therefore substan
tially on the end of the bristles, the rubber or plastic strip or
on fabric, velvet ribbon, felt, foam rubber or the like. In

other Words, When the insert is loWered, the base plate 2 is
slightly raised from the surface 6 to be hoovered; on the

contrary, When it is raised (rest position), the base plate 2
slides directly on top of the surface to be hoovered 6.

[0044] According to the present invention, an improved
mechanism 10 is provided for moving the Wiping/raising
insert 7. The mechanism 10 according to the invention
comprises an operating pedal 9 and a frame 8 for supporting
the insert 7. In the embodiment shoWn, the operating pedal
9 is integral With a ?rst shaft 91 having a ?rst and a second
end 92, 93 Which de?ne a ?rst aXis of rotation 94. In

particular, the pedal 9 is ?Xed in the vicinity of the second
end 93 of the shaft 91. The pedal shaft 91, Which is more
clearly shoWn in FIGS. 10, 11 and 12, is formed With a
central crank 95 so that it may be able to rotate beloW/above

the suction duct 3. Pivoting points 96, 97 are provided in the
region of the central crank 95 for supporting centrally the
?rst shaft 91. The crank pivoting points 96, 97 are rotatable
on respective supports 11 on the end Walls of the suction

FIG. 7 is an aXonometric vieW of the frame;

duct 3 (FIG. 1).

FIG. 8 is a plan vieW, from above, of the frame;

[0045]

At the tWo ends 92, 93 of the ?rst shaft 91 there are

FIG. 9 is a side vieW of the frame;

thickness Which tapers toWards the free end and have a

tWo corresponding projecting tongues 98, 99 Which have a
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terminal edge 98‘, 99‘, respectively. Even more preferably,
the terminal edge of each tongue comprises at least one

terminal edge protuberance 98“, 99”. FIGS. 10 and 11 shoW
three equidistant protuberances 98“, 99“, Which offer a
reduced terminal edge surface area. In the embodiment

shoWn in the various ?gures, each tongue 98, 99 has a length
of about 2.0-3.0 cm. The tongues 98, 99, in particular the
respective terminal edges 98‘, 99‘ de?ne a ?rst meshing
means. Conveniently, the pedal 9, the ?rst shaft 91 and the
tongues 98, 99 are formed as one piece obtained by means
of injection-moulding of a plastic material type ABS or the
like.

[0046] With reference in particular to FIG. 6, the base

plate 2 comprises tWo support pillars 21 projecting upWards
(toWards the body, not shoWn, of the suction noZZle 1). Each
support pillar 21 comprises a ?rst hole 22 for engaging With
one of the ends 92, 93 of the shaft of the pedal 91.
Conveniently, the said pillar 21 comprises a second hole 23
for engaging With a second shaft 83 to be described beloW.
The base plate 2 also comprises tWo further supports 24 for

supporting and guiding the second shaft 83. Finally, the base

plate comprises tWo centring pins 25. The pins 25 align and
guide resilient members 26 to be described hereinbeloW.

[0047] With reference in particular to FIGS. 7, 8 and 9, the
frame 8 for supporting the insert 7 comprises an elongated

[0050] TWo plates 87 are integral With innermost brackets
82. Each plate 87 has a suitably shaped hole 89. When the
suction noZZle 1 is assembled, tWo cylindrical compression
springs 26 are mounted on the pins 25 of the base plate 2 and
are retained betWeen the base plate and the holed plates 87.

The end-of-travel function is performed by the pins 25
Which, given their length, prevent the frame 8 from rotating
beyond a certain limit. End-of-travel stops may also be
provided on the body. The function of the springs 26 is that
of keeping the frame 8 raised in the rest position. OWing to
the nature and the kinematics of the mechanism according to
the present invention, the springs 26 must have a rigidity
merely suf?cient to support the Weight of the frame and the
insert.

[0051] According to the present invention, as clearly
shoWn in FIG. 5, the ?rst aXis of rotation 94 (that of the
pedal) and the second aXis of rotation 88 (that of the support)
lie in a same plane X perpendicular to the plane Y of the base
plate 2. For the purposes of the present patent application,

the “plane of the base plate” is de?ned by resting the base
plate 2 on a ?at surface 6, Which is the surface to be cleaned,
substantially as shoWn in FIG. 5.

[0052] Although it is preferable for the plane X and the
plane Y of the base plate to be substantially perpendicular,
a variation of about 110° is considered to be Within the scope

guide 81, a ?rst and a second pair of brackets 82, a second

of protection of the present invention. Therefore, the angle

shaft 83, tWo engaging surfaces 85, 86 and tWo holed plates
87. The elongated guide 81 has a C-shaped cross-section
Which is preferably (although not necessarily) open at the

0t (alpha) indicated in FIG. 5 varies betWeen about 80 and

about 100°. Typical values of 0t (alpha) may be, expressed

ends for introduction of the insert 7. According to an

in degrees, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92,
93, 94, 95, 96, 97, 98, 99, 100.

embodiment of the present invention, the insert 7 is integral,

[0053]

i.e. formed as one piece, With the guide 81 or, more

frame 8, is described With reference to FIGS. 4 and 5. In

generally, With the frame 8.
[0048] The tWo pairs of brackets 82 connect the elongated
guide 81 to the second shaft 83. In the preferred embodiment
shoWn in the various ?gures, the second shaft 83 is formed

Wiping action and keep the brush 1 raised from the surface
6 to be hoovered (not shoWn in FIGS. 4). When the pedal
9 is rotated in the clockWise direction through about 10°

as tWo sections 83a and 83b. The second shaft 83 de?nes a

second aXis of rotation 88. When the suction noZZle 1 is
assembled, the ends of the tWo sections 83a and 83b are

supported by the holes 23 in the pillars 21 and by the holes
24 in the supports 24.

[0049] An engaging surface 85, 86 cooperating With the

projecting tongues 98, 99 (FIGS. 10, 11 and 12) is provided
betWeen tWo brackets 82. Each engaging surface 85, 86
comprises a surface portion in the form of an arc of a circle

(When vieWed in cross-section) de?ned as a result of rotation
of the tongues 98, 99. In order to de?ne the form of this
circle-arc surface, a certain angle of rotation of the pedal

shaft (according to the present invention, about 45°) is
established and an arc of a circle travelled along by the edge
of the tongue 98, 99 is traced When the ?rst shaft 91 rotates
about the ?rst aXis 94. The circle-arc surface of the engaging
surface 85, 86 about the second aXis 88 corresponds sub
stantially to the arc traced by the tongue 98, 99. The end of
rotation occurs When the frame 8 comes into contact With the

base plate 2. In this position, the point of contact betWeen the

tongue and the engaging surface has passed beyond the point
Where the straight line perpendicular to the engaging surface
passes through the centre of rotation of the pedal so as to
generate a moment Which tends to cause the pedal to rotate
even more. The pedal cannot rotate beyond a certain limit

because there is an end-of-travel stop (usually it is the
covering body Which acts as an end-of-travel stop).

Raising of the insert 7, by means of rotation of the

FIG. 4.1, the insert 7 is completely loWered so as to eXert a

(FIG. 4.2), the free edge of the projecting tongues starts to
slide against the respective engaging surfaces and raising of
the insert 7 commences. When the pedal 9 is further rotated

in the clockWise direction (FIG. 4.3), the free edge of the
projecting tongues engages With the respective engaging
surface in a loWer position.

[0054] After a rotation through about 25°, the projecting
tongues have passed from an inclination toWards the right
(FIG. 4.3 shoWs the situation after 20°, Where the con?gu
ration in FIG. 4.1 is regarded as being equal to 0°) to an
inclination in the opposite direction (FIG. 4.4 shoWs the
situation after 30°). In the successive positions shoWn in
FIGS. 4.5 and 4.6 (rotation through 40° and 45°, respec
tively), the projecting tongues are engaged With the respec
tive engaging surfaces no longer by means of their edge, but
by means of the side. In the position Where the insert 7 is

completely raised, the pedal rests against the base plate and
the pedal is at the end of its travel path.

[0055] The frame 8 for the insert 7 is kept pushed upWards
by the tWo cylindrical springs 26 mounted on the pins 25 of
the base plate 2. It should be noted, in other Words, that the
springs of the mechanism 10 according to the present
invention have mainly the object of keeping the insert in the
position shoWn in FIG. 5, counteracting the moment gen
erated by the intrinsic Weight of the insert 7 and its frame 8.
[0056] As may be noted, the movement of the mechanism
10 is ?uid, ie there is no tooth or step to be overcome and
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therefore the noise produced as a result of operation of the
pedal 9 is much less than the noise of the similar mecha

5. Mechanism according to claim 4, characteriZed in that
the terminal edge of each tongue comprises at least one

nisms knoWn previously.

terminal edge protuberance, typically tWo or three equidis

[0057]

tant protuberances, so as to offer a reduced terminal edge

The position Where the insert 7 is loWered is stable

and there is no risk of the insert being released following a

surface area.

knock against an obstacle (for example, a Wall).

6. Mechanism according to any one of claims 1, charac
teriZed in that said frame comprises a guide inside Which the
insert is seated, a second rotational shaft, brackets for
connecting said second shaft to said guide and at least one
engaging surface able to cooperate With said at least one

[0058] The Applicant has established that there is a very
small amount of Wear betWeen the projecting tongues 98, 99

and the respective engaging surfaces 85, 86.
[0059] Finally, relatively soft springs, Which are loW-cost
and easily to mount, may be used.

[0060] Numerous possibilities for modi?cation and
replacement of parts With other functionally equivalent parts
may occur to a person skilled in the art. HoWever, any such

modi?cations and replacements are regarded as falling
Within the scope of protection of the present invention Which
is limited solely by the claims Which folloW.

1. Improved mechanism for moving a Wiping/raising
insert of a suction noZZle for a vacuum cleaner or the like,

the suction noZZle comprising a base plate, said mechanism
for moving the insert comprising an operating pedal and a
frame for supporting the insert and for bringing this insert
from a ?rst Working position into a second rest position, said
pedal being rotatable about a ?rst aXis of rotation and said
frame being rotatable about a second aXis of rotation,
characteriZed in that said ?rst aXis of rotation and said
second axis of rotation lie in a plane inclined at an angle
ranging betWeen 80° and 100° With respect to a plane of the

base plate.
2. Mechanism according to claim 1, characteriZed in that
the plane in Which the ?rst and the second aXes of rotation
lie is inclined at an angle of about 90° With respect to a plane

of the base plate.
3. Mechanism according to claim 1, characteriZed in that
the pedal is connected to a ?rst rotational shaft and said ?rst

rotational shaft comprises at least one projecting tongue,

preferably a pair of projecting tongues.
4. Mechanism according to claim 3, characteriZed in that
said projecting tongues have a thickness Which tapers
toWards the free end and have a terminal edge.

tongue.
7. Mechanism according to claim 6, characteriZed in that
tWo engaging surfaces are envisaged for cooperating With
tWo corresponding tongues.
8. Mechanism according to claim 7, characteriZed in that
each engaging surface eXtends betWeen tWo brackets.
9. Mechanism according to claim 1, characteriZed in that

said frame comprises holed plates cooperating With centring
pin of the base plate.
10. Mechanism according to claim 9, characteriZed in that
it comprises resilient members cooperating With said cen

tring pins and With said holed plates, in order to keep said
insert raised in its rest position.
11. Mechanism according to claim 6, characteriZed in that
said second shaft of the frame comprises tWo shaft sections.

12. Mechanism according to claim 11, characterized in
that the ?rst and the second shaft are pivotably mounted in

respective holes formed in pillars on the base plate, said
second shaft being also pivotably mounted on further inter
mediate supports.
13. Mechanism according to claim 3, characteriZed in that
the ?rst shaft is substantially in the form of a cam shaft With
a central crank.

14. Suction noZZle for a vacuum cleaner or the like,

characteriZed in that it comprises a mechanism for moving
a Wiping/raising insert according to claim 1.

